Stimulus-responsive and rapid formation of inositol pentakisphosphate in cultured adrenal chromaffin cells.
When [3H]inositol-prelabeled cultured bovine adrenal chromaffin cells were stimulated with high K+ (56 mM) and nicotine (10 microM), a large and transient increase in [3H]inositol 1,3,4,5,6-pentakisphosphate (InsP5) accumulation was observed. The accumulation reached the maximum level at 15 s and then declined to the basal level at 2 min. The time course of accumulation of InsP5 was parallel to that of [3H]inositol 1,4,5-trisphosphate (Ins(1,4,5)P3). Angiotensin II (Ang II) (10 microM) rapidly accumulated InsP5, but the level was sustained for 2 min. With a slower time course and a lesser amount than InsP5, high K+, nicotine, and Ang II caused an accumulation of [3H]inositol 1,3,4,5-tetrakisphosphate and [3H]inositol hexakisphosphate. Veratridine (100 microM), maitotoxin (10 ng/ml), ATP (30 microM), platelet-derived growth factor (10 ng/ml), and endothelin (10 ng/ml) also induced the InsP5 accumulation. High K+, nicotine, veratridine, and maitotoxin induced an increase in 45Ca2+ uptake, whereas Ang II, ATP, platelet-derived growth factor, and endothelin did not cause 45Ca2+ uptake. Nifedipine, a calcium channel antagonist, inhibited the high K(+)-induced InsP5 accumulation but failed to affect the Ang II-induced InsP5 accumulation. In an EGTA-containing and Ca2(+)-depleted medium, the high K(+)-induced InsP5 accumulation was completely inhibited, whereas the InsP5 accumulation induced by Ang II was not significantly inhibited. 12-O-tetradecanoylphorbol-13-acetate inhibited partially the Ang II-induced InsP5 accumulation but failed to inhibit the high K(+)-induced accumulation. In those experiments, the changes of InsP5 accumulation were closely correlated to those of Ins(1,4,5)P3. In the chromaffin cell homogenate, [3H] Ins(1,4,5)P3 was converted eventually to [3H]InsP5 through [3H]inositol 1,3,4,6-tetrakisphosphate. Taken together, the above results suggest that InsP5 is rapidly formed by a variety of stimulants and that the formation of InsP5 may occur through two mechanisms, i.e. Ca2+ uptake-dependent and Ca2+ uptake-independent ones in cultured adrenal chromaffin cells.